OBJECTIVE: Non-pharmacologic treatments (NPTs) are recommended for chronic pain. Information is limited on patient use or perceptions of NPTs. We examined the frequency and correlates of use and self-rated helpfulness of NPTs for chronic pain among patients who are prescribed long-term opioid therapy (LTOT). METHODS: Participants (n = 517) with musculoskeletal pain who were prescribed LTOT were recruited from two integrated health systems. They rated the frequency and utility of six clinician-directed and five self-directed NPTs for chronic pain. We categorized NPT use at four levels based on number of interventions used and frequency of use (none, low, moderate, high). Analyses examined clinical and demographic factors that differed among groups for both clinician-directed and self-directed NPTs. RESULTS: Seventy-one percent of participants reported use of any NPT for pain within the prior 6 months. NPTs were rated as being helpful by more than 50% of users for all treatments assessed (range 51-79%). High users of clinician-directed NPTs were younger than non-users or low-frequency users and had the most depressive symptoms. In both clinician-directed and self-directed categories, high NPT users had significantly higher pain disability compared to non-NPT users. No significant group differences were detected on other demographic or clinical variables. In multivariable analyses, clinician-directed NPT use was modestly associated with younger age (OR = 0.97, 95% CI = 0.96-0.98) and higher pain disability (OR = 1.01, 95% CI = 1.00-1.02). Variables associated with greater selfdirected NPT use were some college education (OR = 1.80, 95% CI = 1.13-2.84), college graduate or more (OR = 2.02, 95% CI = 1.20-3.40), and higher pain disability (OR = 1.01, 95% CI = 1.01-1.02). CONCLUSIONS: NPT use was associated with higher pain disability and younger age for both clinician-directed and self-directed NPTs and higher education for self-directed NPTs. These strategies were rated as helpful by those that used them. These results can inform intervention implementation and be used to increase engagement in NPTs for chronic pain.
INTRODUCTION
Chronic pain affects up to one third of Americans.
1 Though many individuals with chronic pain are prescribed opioid medications, there is a growing awareness of harms, such as addiction, overdose, and other adverse effects associated with the long-term use of opioids. 2, 3 In an attempt to ameliorate these harms, the Centers for Disease Control and Prevention has provided clinical guidelines for chronic pain management that encourage a combination of non-pharmacologic and nonopioid analgesic medications as the preferred treatment for chronic pain. 4 Non-pharmacologic treatments (NPTs) for pain can be broadly defined and may include self-directed or clinician-directed treatments and may incorporate complementary and alternative medicine (CAM) and other non-medication-based treatments. 5 NPTs include therapies such as exercise and movement (e.g., weight training, Tai Chi), physical therapy, transcutaneous electrical nerve stimulation (TENS), chiropractic treatment, acupuncture, herbal medicines, massage, and cognitive behavior therapy (CBT). Among individuals diagnosed with musculoskeletal pain, a considerable amount of literature supports exercise and physical therapy for short-and long-term pain reduction and improvement in physical function. [6] [7] [8] [9] [10] [11] There is also moderate to strong empirical evidence for other interventions for chronic pain, such as yoga, 12 massage therapy, 13, 14, 15 , and CBT. 16 There is some limited support for other NPTs such as acupuncture 17, 18, 19 and Tai Chi. 20, 21 The research on TENS is inadequate to make recommendations. [22] [23] [24] [25] Due to the promising empirical data, combined with greater safety relative to pharmacotherapy and potential health care cost savings among those who use NPTs compared to those who do not, 26 NPTs are being increasingly recommended. 27 For individuals with chronic low back pain, NPTs are now recommended by the American College of Physicians as a first-line intervention.
Among patients with musculoskeletal pain, estimates of the prevalence of use for various NPTs for pain management range from 6 to 58%, with massage or chiropractic interventions being the most common and yoga or herbal supplements the least common. [28] [29] [30] [31] Some research has attempted to identify variables associated with greater NPT use. An early study found that higher income, younger age, female gender, pain located in the neck and upper back, absence of illicit substance use, and higher current pain intensity were most associated with NPT use for chronic pain. 29 In addition to limited data about correlates of NPT use, little is known about the perceived benefit of NPT for chronic pain. In a sample of patients prescribed opioids for mixed pain-related diagnoses, the self-reported efficacy of NPT approaches was high; however, few patients reported past-year use, potentially limiting the findings. 29 As an increasing number of patients discontinue long-term opioid therapy (LTOT), [32] [33] [34] in response to new treatment guidelines, limited data about opioid effectiveness, and increased risk, contemporary data are needed to provide information on the frequency of use, satisfaction, and perceived efficacy of NPTs. These data may help to inform strategies to increase participation in NPTs. The purpose of this study was to examine the frequency of use and perceived utility of clinician-directed and self-directed NPT strategies for patients with musculoskeletal pain who were prescribed LTOT. Furthermore, we sought to identify sociodemographic and clinical factors associated with the level of NPT utilization and patients' satisfaction with use.
MATERIALS AND METHODS

Settings
We examined baseline data from an ongoing, multisite prospective cohort study of patients prescribed LTOT; a more detailed description of the research methods has been previously described. 35 This study was conducted in two large integrated health care systems: Kaiser Permanente Northwest (KPNW) and the VA Portland Health Care System (VAPORHCS). Both settings provide a variety of patient care services and were chosen to reflect a range of patient demographic and clinical factors.
Participants
Patients with documentation of a musculoskeletal pain diagnosis in their medical records in the past 12 months were eligible for inclusion. Musculoskeletal pain diagnoses were chosen because they comprise the majority of chronic pain conditions. 36 Participants must also have received a stable dose of at least 90 consecutive days of opioid therapy. 37, 38 We defined a stable dose as having no more than a 10% change in monthly morphine equivalent dose (MED) during a 90-consecutive day period. Ability to read and write in English was also an inclusion criterion.
Participants were excluded if they reported pending litigation or disability claims related to a pain condition, age younger than 18 years, a cancer diagnosis, enrollment in an opioid agonist treatment program for treatment of opioid use disorder in the prior year, lack of telephone access, or a current opioid dose greater than 120 mg morphine equivalent. We also excluded patients whose only opioid prescriptions were for tramadol.
Study Procedures
Study procedures were reviewed, approved, and monitored by Institutional Review Boards at both study settings. We identified potential participants using electronic health records (EHR) at both clinical sites, on the basis of past-year ICD-9-CM diagnoses and current prescription opioid medication use. We sent a personalized study invitation letter to each potentially eligible patient that included a description of the study, coordinator contact information, and a prepaid postcard to indicate or decline interest in participation. Study staff followed up by phone to provide additional study details and conduct a brief screening. Individuals who met preliminary inclusion/exclusion criteria and indicated interest in participating were scheduled for baseline assessments. All participants provided written informed consent to participate.
Measures
Self-report Measures. Basic demographic characteristics included age, gender, race, marital status, education status, employment, socioeconomic status, and disability status.
Use of NPTs for chronic pain was assessed using three single-item questions that were based on prior research and that assessed interventions often used by people with health problems. [39] [40] [41] The NPTs surveyed for this study were selected based on the research team's prior background with NPTs 8, 28, 42 and our clinical observation of these NPTs being commonly practiced for chronic pain management; we intended to evaluate a diverse range of treatments, though the list is not exhaustive. NPTs for pain that were assessed included (1) clinician-directed NPTs: physical therapy, transcutaneous electrical nerve stimulation (TENS), chiropractic treatment, acupuncture, massage, and CBT group treatments or other psychoeducational courses on pain management; and (2) self-directed NPTs: weight/ strength training, yoga, Tai Chi, pool exercises/swimming, and herbal medicines. Participants rated whether they used each of the 11 NPTs in the past 6 months (yes/no). For NPTs that were endorsed, participants rated the frequency of use on a fourpoint Likert scale (1 = less than once per month, 2 = 1-3 times per month, 3 = 1-3 times per week, 4 = most days). Finally, participants rated how helpful each of the pain management techniques were for pain reduction, using a seven-point Likert scale (where 0 = not at all helpful and 6 = extremely helpful).
The Chronic Pain Grade (CPG) was used to assess pain intensity and pain-related disability. 43 The CPG is a commonly used and well-validated measure that provides global scores of pain intensity and pain-related disability. [43] [44] [45] Scores range from 0 to 100, and higher scores indicate more pain intensity or more disability due to pain. The Pain Self-Efficacy Questionnaire is a ten-item measure of perceived self-efficacy to cope with chronic pain. 46 Scores range from 0 to 60, and higher scores indicate higher perceived selfefficacy.
The Patient Health Questionnaire (PHQ) was used to assess depressive symptoms. 47 The PHQ is a brief, reliable, and valid self-report measure. 48, 49 We administered the PHQ-8, with scores ranging from 0 to 24; higher scores indicate more severe depressive symptoms.
The Generalized Anxiety Disorder-7 Scale is a brief selfreport measure of anxiety symptoms and has been validated as a strong predictor of anxiety disorders. 50, 51 Scores range from 0 to 21; higher scores indicate more severe symptoms of anxiety.
The three-item AUDIT-C was used to screen for current hazardous alcohol use. 52 Hazardous alcohol use was identified by scores ≥ 4 for men and ≥ 3 for women. 53, 54 The Drug Abuse Screening Test-10 (DAST-10) is a ten-item measure used to assess abuse of illicit substances. 55 Potential substance use disorder was defined as a DAST-10 score ≥ 2.
55,56
EHR-derived Variables. Current prescription opioid status and past-year clinical diagnostic data were extracted from the EHR.
Data Analysis
Measures of central tendency were conducted to examine the perceived helpfulness of NPT strategies. Pearson correlations were calculated to examine relationships between frequency of use and perceived helpfulness ratings of NPTs. To compare engagement in NPT use in both clinician-directed and selfdirected treatments, participants were divided into four groups (No Engagement, Low Engagement, Moderate Engagement, and High Engagement). Each participant was given an engagement score for both clinician-directed NPT use and self-directed NPT use (0-24 for clinician-directed and 0-20 for self-directed NPTs). Participants who did not endorse any NPTs in the past 6 months were in the BNo Engagement^group (score = 0). Participants were included in the BLow Level of Engagementĝ roup with scores of 1-3, BModerate Level of Engagementĝ roup with scores of 4-6, and BHigh Level of Engagementĝ roup with scores of 7 or greater (Table 1) .
Calculations for clinician-directed NPT engagement and self-directed NPT engagement were based on the sum of the frequency of each NPT use with a four-point Likert scale (1 = less than once a month, 2 = 1-3 times per month, 3 = 1-3 times per week, 4 = most days) combined with the number of different NPTs participated during the past 6 months. For example, a participant was categorized as high in cliniciandirected engagement if s/he endorsed one NPT most days of the week (engagement score = 4) and a second NPT 1-3 times per week (engagement score = 3); this example would result in a total clinician-directed engagement score equal to 7.
To compare the demographic and clinical variables among the four groups of NPT use for both clinician-directed and selfdirected NPTs, one-way analysis of variance (ANOVA) was utilized for continuous measures and then followed up with Tukey-Kramer post hoc testing. Chi-square tests were conducted for categorical measures. Multinomial regression analyses were performed to model adjusted odds ratios of factors associated with clinician-directed and self-directed NPTs used in the past 6 months. Clinician-directed and self-directed NPT groups were analyzed separately, as the correlation between them was moderate (r = 0.35). Continuous variables in the models included age, pain disability, depression, pain-related self-efficacy, and opioid dose. Categorical variables in the model included clinical site, gender, and education. All data analyses were conducted using SAS version 9.4. The a priori alpha level for all inferential analyses was set at 0.05; all statistical tests were two-tailed.
RESULTS
A total of 517 participants enrolled and provided complete data. Frequency analyses examined helpfulness ratings of NPTs for people who reported use of these strategies (Table 2 ). Strategies were rated as being helpful or very helpful by more than 50% of users for all treatments assessed (range 51-79%). CBT or other psychoeducational groups on pain management were rated as helpful by the highest proportion of users (79% of those that had engaged in them). Pearson correlation coefficients were used to assess relationships between frequency of NPT use and perceived helpfulness. Overall, a positive correlation was found between frequency of use and perceived helpfulness within the group of people who used NPTs. Additionally, the 
Clinician-Directed NPT Use
Approximately 42% of participants indicated they had no clinician-directed NPT use in the past 6 months, 34.2% were rated as Low Engagement, 17.0% were rated as Moderate Engagement, and 7.2% were High Engagement. Betweengroup analyses indicate that age, depression scores, and pain disability differed significantly among the clinician-directed NPT groups (Table 3) A multinomial regression analysis was conducted to examine factors associated with the use of clinician-directed NPTs for pain (Table 5 ). Variables included in the analysis were clinical site, age, gender, education, pain disability, depression, pain-related self-efficacy, and opioid dose. Significant associations were identified for younger age and higher pain disability. For every 1 year of increased age, there was a 0.97 (95% CI = 0.96 to 0.98) probability, or 3% lower chance of being in a higher clinician-directed NPT engagement category. A one unit increase in the 0-100 pain disability score would result in being 1.01 (95% CI = 1.00 to 1.02) times more likely to be in a higher clinician-directed NPT engagement category.
Self-directed NPT Use
Approximately 55% of participants indicated they had no selfdirected NPT use in the past 6 months, 21.1% were rated as Low Engagement, 14.1% were rated as Moderate Engagement, and 9.7% were High Engagement. The only demographic or clinical variable that differed among groups was pain disability score, which was the highest in the High Engagement group (M = 59.4) compared to participants in the No Engagement, Low Level of Engagement, and Moderate Level of Engagement groups (M = 49.0, 50.5, 51.6 scores, respectively) ( Table 4) . Post hoc testing revealed that participants in the self-directed NPT High Level of Engagement group reported significantly higher levels of pain disability compared to the No Engagement group (p = .03).
A multinomial regression analysis was conducted to examine factors associated with the use of self-directed NPTs for pain (Table 5 ). Significant associations were identified for more education and higher pain disability. Compared to patients with high school education or less, those with some college education or technical school on average were 1.80 (95% CI = 1.13 to 2.84) times more likely to be in a higher self-directed NPT engagement category, and those with a college degree or more were 2.02 (95% CI = 1.20 to 3.40) times more likely to be in a higher self-directed NPT engagement category. A one unit increase in the 0-100 pain disability score would result in being 1.01 (95% CI = 1.01 to 1.02) times more likely to be in a higher self-directed NPT engagement category.
DISCUSSION
Historically, NPTs for management of chronic pain have not been mainstreamed within the US health care system. 57 This limits patients' access to NPTs and many patients pay out-ofpocket for them. 58 Allopathic clinicians may not typically provide NPTs and medical providers vary in prescribing or recommending NPTs. 59 In addition, there are other potential external and internal barriers to engaging in NPTs, such as financial issues or openness to new experiences. 60 Helpfulness was rated on a seven-point Likert scale (where 0 = not at all helpful and 6 = extremely helpful)
This study provides data on the frequency, correlates of use, and perceived helpfulness of clinician-directed and selfdirected NPT use for chronic pain among patients prescribed LTOT. Participants were a mixed sample of patients enrolled in a private integrated health plan and veterans seeking care in a VA hospital or clinic. This study found that 71.2% of the sample used one or more NPTs for pain in the past 6 months, and clinician-directed NPT engagement was higher than selfdirected NPT engagement. The utilization of NPTs among patients prescribed LTOT demonstrates that people with chronic pain are open to other treatments beyond mainstream interventions, such as medication. These results may also reflect the overall increase in NPT use among the general population in the USA 41 and suggest that NPTs may be routinely provided as an option for treatment of chronic pain, since patients report these strategies are helpful for pain management. Additional outcome research on NPTs is necessary to help guide clinical recommendations. This study found that participants were using some NPTs at moderately high rates even though there is limited or lacking research evidence for their use, such as TENS. 24, 25 Participants reported also using other NPTs at moderately high rates, such as physical therapy and exercise, which is consistent with guidelines for chronic pain. [6] [7] [8] [9] [10] [11] More than half of users for all NPTs rated their use as helpful or very helpful (range of 51-79%). Some of the most highly rated NPTs, such as group pain management classes, chiropractic, pool exercises/swimming, and yoga, had lower engagement rates. The differences in extent of engagement among the NPTs may be related to availability, access, prescription of the treatment, insurance coverage, or other factors. NPTs were rated as helpful among most patients who engaged in them, suggesting a need to better understand barriers to their use and testing of interventions to enhance participation.
This study revealed some demographic and clinical factors related to NPT use, which may facilitate wider implementation. Patients who reported higher education were more likely to use self-directed NPTs for chronic pain; however, this relationship was not found for cliniciandirected NPTs, which suggests that education relates to the types of NPTs that one may engage in. Younger age was mildly associated with clinician-directed NPT use. This finding is consistent with other research 29, 41, 66, 67 and suggests differences in life experience, familiarity, knowledge, access, affordability, and/or willingness to engage in NPTs. However, it is unclear why age was related to clinician-directed but not self-directed NPT use. Future studies may examine reasons why these demographic variables are associated with increased NPT use and potentially develop strategies to engage other individuals in clinician-directed and self-directed NPTs for chronic pain.
We also found that patients who reported higher pain disability were slightly more likely to use both clinician-directed and self-directed NPTs, though the magnitude of this effect was small. Similarly, other research has found that individuals with higher pain disability utilize more medical services/treatments. 61, 62 This suggests that people with higher levels of pain disability may be more encouraged or willing to participate in a variety of different NPTs for chronic pain. The clinical effectiveness of these interventions should be assessed regularly to assist in formulating patients' treatment plans. 63, 64 Assessment of NPT utility can reduce burden on patients and financial costs by focusing on NPTs that are most helpful and eliminating those that are less effective. 58, 65 There are several limitations to this study. Although our measure of NPT was based on prior research, it was brief, and others may differ on how to categorize levels of such use. Additionally, the breadth of NPTs that were surveyed could be expanded to include injections or other medical procedures, other psychological approaches such as meditation or biofeedback, and other complementary and integrative health treatments. The study is cross-sectional, so no causal associations can be made. In addition, participants were asked to rate their use and perceived effectiveness of NPTs retrospectively, and recall may be inaccurate. Future research could benefit from collecting data closer in proximity to actual use of NPTs, potentially using electronic tracking devices. The present study did not address the clinical effectiveness of the NPTs; future studies could assess utilization of NPTs in more depth by weighing the frequency of NPT use with the recommended dose. We were unable to equally assess each of the 11 treatments due to power limitations. Satisfaction with NPT use was based on self-report and we did not assess quality of participation or evaluate if clinicians who administered NPTs were licensed professionals. Also, this study was unable to assess reimbursement or the fees for NPTs, which could have impacted level of engagement. Lastly, our results are limited by the specific samples assessed and may not generalize to other patients and settings, though recruitment from two different health systems may aid generalizability.
Non-pharmacological interventions for chronic pain are noninvasive and recommended for use by pain treatment guidelines. 25 Based on results from this study, both clinician-directed and self-directed NPTs are also perceived to be beneficial by the majority of patients. Although greater utilization of these strategies is recommended, it may be difficult for some individuals 
